SUMMARY: Intraventricular hemorrhage (IVH) is a severe complication in very low birth weight (VLBW) newborns (NB). With the purpose of studying the incidence of IVH, the associated risk factors, and the outcomes for these neonates, we studied all the VLBW infants born in our neonatal unit. Birth weight, gestational age, presence of perinatal asphyxia, mechanical ventilation, length of hospitalization, apnea crisis, hydrocephalus, and periventricular leukomalacia were analyzed. The diagnosis of IVH was based on ultrasound scan studies (Papile's classification) performed until the tenth day of life and repeated weekly in the presence of abnormalities. Sixty-seven/101 neonates were studied. The mortality rate was 30.6% (31/101) and the incidence of IVH was 29.8% (20/67) : 70% grade I, 20% grade III and 10% grade IV. The incidence of IVH in NB <1,000 g was 53.8% (p = 0.035) and for gestational age <30 weeks was 47.3% (p = 0.04), both considered risk factors for IVH. The length of hospitalization (p = 0.00015) and mechanical ventilation (p = 0.038) were longer in IHV NB. The IVH NB had a relative risk of 2.3 of developing apnea (p = 0.02), 3.7 of hydrocephalus (p = 0.0007), and 7.7 of periventricular leukomalacia (p < 0.00001). The authors emphasize the importance of knowing the risk factors related to IVH so as to introduce prevention schemes to reduce IVH and to improve outcomes of affected newborns.
Intraventricular hemorrhage (IVH)
is one of the most important neurological complications in very low birth weight (VLBW) infants during the neonatal period. The incidence ranges from 5% to 90%, depending on the center, although it frequently oscillates between 30% and 40% 1, 2, 3, 4 . It is important to detect this pathology as early as possible because of the associated high rate of mortality 5 , as well as the possibility of neurodevelopmental sequelae leading to disturbances in the neuropsychomotor development of those newborns.
Several factors have been implicated in IVH pathogenesis. Among the involved cardiocirculatory factors, any situation leading to an alteration in the cerebral blood flow and/or central nervous system (CNS) blood pressure may develop into IVH, such as mechanical ventilation, barotraumas, apnea crisis, congestive heart failure, sepsis, etc. 3, 4, 6, 7, 8, 9, 10, 11 . The peculiarities of the CNS microvasculature in VLBW infants favor the onset of IVH, due to the presence of a marked capillary fragility, especially in relation to the germinal matrix vessels. These capillaries are especially susceptible to ischemic lesions, promoting breakage and subsequent bleeding 3, 4, 6, 7 . In addition to these factors, substantial activity of fibrinolytic proteins has been observed in areas of hemorrhage, favoring the occurrence of capillary hemorrhages, which converge to the pre-existing hemorrhage 3, 6 . Thus, it is important to identify associated risk factors linked to IVH, so as to intervene, seeking to diminish its incidence and consequent mortality and associated neurological sequelae.
For the purpose of determining the incidence of IVH, identifying associated risk factors in VLBW infants in a high-risk newborn center, and describing their evolution in the neonatal period, a prospective study was carried out at the Nursery Annexed to the Maternity, in the Clinics Hospital Medicine School of São Paulo University (NAM-HC).
CASES AND METHODS
Included in the study were all VLBW infants (birth weight <1,500 g) admitted to NAM-HC between 01/01/ 95 and 12/31/95. Criteria of exclusion were death within 48 hours after birth and/or lack of cranial ultrasound examinations (USG) up to 10 days of life. The relative risk of each factor and the significance (p< 0.05) were determined by the chi-square method with a Yates' correction with a 95% confidence interval. Comparison of mean rates was carried out using the Student's t test.
RESULTS
One hundred and one VLBW NB were admitted to the HAM-HC during the study period. The neonatal mortality rate during the period was 30.6% (31/101). Sixteen deaths occurred during the first 48 hours of life, and these were excluded from the study. Another 18 newborns were excluded because they did not meet the selection criteria. Of the 67 newborns studied, 19.4% (13/67) weighed <1000 g, and 13.4% (9/67) were <30 weeks of gestational age. IVH NB have a 2.3 risk of developing apnea crisis (p = 0.02), 3.7 of hydrocephalus (p = 0.0007), and 7.7 of periventricular leukomalacia (p < 0.00001).
In relation to mortality, statistically significant differences were not detected between the two groups analyzed.
DISCUSSION
A cranial ultrasound scan in the first week of life reveals the vast majority of IVH cases since 90% of these occur within the first 72 hours of life 6, 4, 13, 14 . Using equipment with high frequency transducers permits optimal characterization of IVH in relation to severity, as well as early detection of sequelae, such as hydrocephalus and periventricular leukomalacia 7, 15 , increasing examination specificity and sensitivity 10 . The current study revealed an incidence of 29.8% IVH in <1500 g newborns. These results are similar to those encountered in other institutions 1, 2, 3, 4, 6, 15, 16 . Philip et al. 15 , studying newborns <34 weeks, demonstrated a decrease in the incidence of IVH from 1979 to 1987 of 34% to 19%, and correlated these results to changes in the care of VLBW newborns 16 . The multi-institutional study conducted by the National Institute of Child Health and Human Development/Neonatal Research Network (NICHD) between 11/1987 and 01/1991 including <1500 g newborns, similar to this case study, indicated an incidence of 44%, making evident an important decrease in grades III and IV of IVH during this study 2 . Volpe et al., in a study conducted during the period between 1980 and 1989, also revealed the importance of detecting this pathology because of its repercussions, especially in the more immature NB, which are surviving in greater numbers now, increasing the number at risk 3 . The mortality rate was 20% and 10.6% in NB with and without IVH, respectively (no statistical significance was found). However, Hawgood et al. 15 in 1984, found a higher mortality in NB with IVH, even higher in the severe cases. It is possible that we did not find statistical differences because of the higher incidence of grade I, which does not influence mortality rates, as shown by Thorburn et al. 17 . Regarding the severity of IVH, grade I hemorrhage occurs with variable incidence. The NICHD study found 42.2% grade I 2 , where as other studies revealed an incidence around 60% 14, 18 . It is important to notice that grades I and II have lower complication rates during follow-up, as previously demonstrated by Allan et al. 19 , Soni et al. 14 , and Burstein et al. 18 . Gestational age under 30 weeks was an important risk factors for IVH development, as well as for the severity of the disease. These data are similar those of others, who found a higher incidence of IVH in earlier gestational ages 2, 5 . Hawgood et al.
14 as well as Partridge et al. 13 demonstrated an IVH incidence of 61% and 67%, respectively, in NB under 1000 g, showing this low birth weight is a risk factor for IVH. Our results also indicate that birth weight less than 1000 g is an important risk factor for the more severe forms IVH. Follow-up of IVH NB reveals complications such as apnea crisis (55%), hydrocephalus (30%), and periventricular leukomalacia (65%). Table 2 shows comparative data for IVH NB follow-up, highlighting the importance of follow-up. We found a higher incidence of complications in NB with IVH grades III and IV. Furthermore, in our study IVH NB remained under mechanical ventilation longer (p = 0.038) and were hospitalized longer.
It is important for every neonatal unit to know the IVH incidence and related risk factors so prevention schedules can be introduced. Ultrasound scan is a very important tool in the neonatal period for early detection of IVH and prevention of complications. 
